Interruptions can be defi ned as external environmental factors that cause the cessation of a task before it is completed, whereas on the other hand distractions are external stimuli that are acknowledged but do not cause the cessation of the current task.
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Highland Medical Education Centre , University of Aberdeen , Inverness , UK 2 Division of Medical and Dental Education , University of Aberdeen , Aberdeen , UK SUMMARY Background : Distractions and interruptions on the ward pose substantial patient safety risks, but medical students receive little training on their management. Although there is some evidence that medical students can be taught how to manage distractions and interruptions in a simulated ward environment, the only model to date is based on individual feedback, which is resource-expensive, mitigating curricular integration. Our aim was to assess the educational utility of a costeffi cient approach to a patient safety-focused simulated ward round.
Methods : Twenty-three of 55 fi nal-year medical students took part in a cost-reduced simulated ward round. Costs were minimised by providing group rather than individualised feedback, thereby shortening the duration of each simulation and reducing the number of interruptions. The utility of the simulation was assessed via student evaluation and performance on a patient safety station of an objective structured clinical examination ( OSCE ). Findings : The direct costs of the simulation were more than 50 per cent lower per student compared with the original study, mostly as a result of a reduction in the time that faculty members took to give feedback. Students managed distractions better and received higher scores in the OSCE station than those who had not undergone the ward round. Group feedback was evaluated positively by most participants: 94 per cent of those who provided feedback agreed or strongly agreed that the simulation would make them a safer doctor and would improve their handling of distractions. Discussion : The costs of a simulated ward round can be signifi cantly reduced whilst maintaining educational utility. These fi ndings should encourage medical schools to integrate ward simulation into curricula.
INTRODUCTION
M any aspects of medical school curricula focus on assessing and managing one patient at a time, but this does not refl ect the reality of a busy clinical environment where doctors are interrupted on average every 11 minutes. 1 Interruptions can be defi ned as external environmental factors that cause the cessation of a task before it is completed, whereas on the other hand distractions are external stimuli that are acknowledged but do not cause the cessation of the current task. 2 In the UK, newly qualifi ed (foundation year 1, FY1) doctors are required to prioritise patients and perform complex tasks in an environment with multiple distractions and interruptions, and hence high cognitive load, but they receive little preparation for this, despite known risks to patient safety. 3, 4 There is, however, evidence that practising interruption management strategies can reduce the disruptiveness of an interruption. 2, 5 For example, Thomas et al . deployed planned distraction and interruptions during a patient safety simulated ward round. Final-year medical students who received individualised feedback targeted on the management of distraction and interruptions made 76 per cent fewer errors in a follow-up simulation. 5, 6 These fi ndings made a strong case for integrating the simulated ward round experience into the curriculum; however, the simulation was very resourceintensive, involving nine staff members and 72 staff hours for a 30-minute simulation for each student. The estimated direct cost per head was calculated to be $186.41 (Appendix S1), 6 and this high cost limited the feasibility of the simulation.
In the current fi nancial climate the challenge in medical education is to provide high-quality education at an affordable price. Our aim, therefore, was to explore how we could reduce the costs of a simulated ward round containing distractions and feedback without losing the educational gains reported in the original study.
DESIGNING A COST-REDUCED SIMULATED WARD ROUND
The original study by Thomas et al. indicated that the main cost of the simulated ward round was the time that senior medical staff took to prepare and deliver feedback. 5, 6 A literature search on mechanisms of feedback yielded no comparisons between group and individualised debriefi ng, suggesting that group debriefi ng was a potential option to reduce the time that faculty staff spent on this task. We gave careful consideration to how group feedback should be delivered. For example, some studies found no signifi cant improvement in non-technical skills with the addition of video playback, 7 but others reported that video and verbal feedback resulted in signifi cantly faster completion of key tasks during resuscitation than after verbal feedback alone. 8 Moreover, there is some evidence that students can self-assess their own performance more accurately if they view benchmarked performances of a range of competencies. 9 On the basis of these studies, we opted to deliver video-feedback on a group basis.
The second potential costcutting option was to reduce the length of the ward round. Thus, we decided to shorten the ward round for each individual student from 30 to 20 minutes by reducing the number of volunteer patients from three to two, and the number of distractions/ interruptions from six to three. The distraction reported to be most detrimental to student performance from the previous simulation was being paged, 6 so this was retained.
FINAL SIMULATED WARD ROUND PROTOCOL
Each simulation was 20 minutes long and involved fi ve faculty members ( Table 1 ) . The student received a verbal handover regarding two patients who needed reviewing during an on-call shift. The student was asked to prioritise patients, perform a focused assessment and initiate management. During key tasks, such as prescribing, planned distractions and interruptions were deployed. These included bleeping their pager and a domestic worker vacuuming nearby. The differences between the original simulated ward round and the resourceeffi cient model are presented in Table 1 .
The day concluded with a 1-hour group feedback session facilitated by a clinical teaching fellow. Brief recorded clips of students managing distractions and interruptions were used to stimulate discussions (e.g. how they felt when their pager went off, their perceptions of how it impacted on their task performance, the errors that occurred during the task and different strategies for managing being paged midtask. In addition, individualised written feedback using a checklist ( Figure 1 ) and free-text comments was provided, as previous students reported that the stress of the ward round resulted in difficulties recalling the feedback. 
METHODS
Study recruitment
All fi nal-year medical students on a medical or surgical placement at Raigmore Hospital, Inverness, during a 4-month period in early 2014 were invited to participate. Twenty-three out
The challenge in medical education is to provide high-quality education at an affordable price of a possible 55 students volunteered for the study. Participants had received 64 hours of explicit patient safety teaching over their time at medical school up to this point, including lectures, small group tutorials and simulations on topics ranging from safe prescribing to nontechnical skills.
Subjective analysis of educational utility
Students were asked to complete an 11-question online evaluation of their simulated ward experience, the same as that used in the original study. 6 Objective measurement of educational utility A formative patient safety station of an objective structured clinical examination (OSCE), performed 7-13 days after the simulation, was used to determine whether the intervention improved performance (Appendix S2). A volunteer patient acted as a patient with urinary sepsis. The tasks required in the station mirrored those in the simulated ward round: assessing the severity of the infection, and prescribing and administering antibiotics, against a background of distractions. The number of errors performed, the management of distractions and global mark were recorded. Non-parametric Students were asked to complete an 11-question online evaluation of their simulated ward experience statistical analysis was conducted using SPSS 22. The Mann-Whitney U -test was used to analyse numbers of errors, global mark and distraction management.
RESULTS
Cost analysis
The total direct cost per day for 15 students was $1055.82, representing a cost of $70.34 (£47.30) per student (Table 2 ) , and hence costing less than half the price of the original simulation. 
Formative OSCE results
Of those sitting the OSCE, 22 students had experienced a simulated ward round with group feedback, and 18 had not. Ward-round participants were signifi cantly better at managing distractions (p = 0.003) and had a higher global mark for the patient safety OSCE station (p = 0.03) ( Table 3 ). There was no signifi cant difference between groups in terms of overall performance on the OSCE (p = 0.051).
Ward-round participants were signifi cantly better at managing distractions • S1: 'It was good to see other people ' s strengths and weaknesses as it pointed out where people commonly make mistakes so to be careful in these areas in the future.'
• S2: 'It allowed your mistakes to be related to others who made the same/similar mistakes and this sets a group standard which levels our concerns about our own performances.'
• S3: 'Going through the potential ways of handling the situations.'
Negative comments about group feedback
• S5: 'While time was obviously limited with the ward round, the feedback session felt somewhat rushed. Perhaps the feedback session could be done the following day to allow more time for preparation.'
• S6: 'I understand you don ' t have long to prepare it but it would have been nice to receive proper individual feedback on a one-to-one basis as this would highlight where improvements in communication skills and team-working could be made.'
• S7: 'The session felt a little like naming and shaming. I don ' t feel it is particularly helpful to show videos of people doing things right or wrong. Discussion would have been adequate.'
DISCUSSION
In this study, a follow-up to that of Thomas et al., 6 we identifi ed that changing from individual to group feedback using video, shortening the length of the ward round and using a volunteer to deploy distractions reduced staff costs (unsurprisingly), but importantly maintained a very positive response from students.
The main cost saving was in the use of group feedback, which the majority of students rated as good or excellent. Although a few students commented that they did not enjoy watching themselves on recordings, others commented that they learned from observing the performances of others, which is consistent with the literature. 10 Our study is not without limitations. Our participants were volunteers, so may not be typical of the student population as a whole. For example, we did not control for prior academic ability, so do not know if our participants were 'better' students than those who did not volunteer to take part in the simulated ward round, although the fi nding that there was no signifi cant difference between groups in terms of overall OSCE performance suggests this is not the case. The small sample size limited statistical comparison between groups. This was a single-site study so the fi ndings may not be generalisable to other contexts. The open comments indicated that some students do wish to have individual feedback, suggesting that group feedback does not suit all.
The formative OSCE station compared students who had simulated ward round experiences (and thus had additional teaching) with those who had not, and thus an improvement is likely; however, as the focus of this study was to assess costeffectiveness without loss of education gain, the methodology adopted was appropriate to that task, but we cannot conclude that our cost-saving approach has equal utility with the original model. 6 
CONCLUSION
It is diffi cult to achieve a balance between minimising cost and maintaining quality; however, we have shown that the costs of a simulated ward round for the management of distractions can be reduced, whilst still producing educational value. Medical schools that are unable to resource the original, staff-and time-intensive model may wish to use the approach proposed in this paper to meet the objectives laid down by the World Health Organization ' s patient safety curriculum ( http://www.who. int/patientsafety/education/ curriculum/en ).
